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Abstract 



PURPOSE:To produce an Al-Cu-Mg alloy excellent in toughness, contg. specified amounts of Cu, 
Mg, Fe, Si Cr or the like, by executing hot rolling or the like after continuous casting and specifying 
the cooling rate at the time of solidification. 

CONSTITUTION:An A! alloy having a compsn. contg., by weight, 2 to 7% Cu, 0.2 to 2,5% Mg, 0=5 
and R>=7.5 ([Fe]+[Si])+2, where [Fe] and [Si] denote the contents (%) of Fe and Si in the Al alloy. 
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[«^] Cu : 2-7 J«, Mg : 0. 2~2. 5%, 
Fe : 1. 0%fi(T, S 1 : 1. 0%KT> AoC r, 
Mn, Z r*J:i;Ti<ti9;5;5»^^&S*?Sn:fcia£^ 
iiS^AC r :0. 05~0. 3%, Mn:0. 05~ 
0. Z%, Zr:0. 0 5~0. 3%, Ti:0. 03 
~0. 3%(Di5Bl*gr-&^t, 5iSS:«iAl t^BlM^ilifi 
tl*^ A l-&^fc*l/»T, aiKSSjim^raffiJiSff 

3&2wm6(T> *^:3ft;ffli^**2. 0%«T(cSmS 
nfcA 1 - Cu-Mg3S'&^£M3^'4'«. 
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1 

Mg : 0. 2-2. S% 

Fell. 0%lXf (0%^t^U^>) 
Sill. 0%JKT (0%$:^tJ^V^) 
OMft^^arcU, P^Ct. Mn, ZT^^nn^K) 

f^mfi^ ^DMmtitc 1 mpj.±^^^ 

C r : 0. 0 5-0. 3% 
Mn : 0. 0 5~0. 8% 
Z r : 0. 0 5-0. 3^ 
T i : 0. 0 3-0. 3% 

F eRi;s 1 $#3:^^S14^b'&iKj)K©S:;^^$$2 )um 
KT, :0>':::>#:«(^^*&2, 0%KT(r»I«LT75:^e:i 

R^7. 5 ( [Fe] + [S i] ) +2 

fflu, R : mm^mMm rc/s e c) 

[Fe], [Si] :Al&^+(DFe. S i <?)^** 
(%) 

mzmnrcA i - c u - m g ^^^o^siim 

10 0 0 1] 

u--Mg?^^^&r;^oKjg*tt{-HL. Si^iciiM^ 

$n§«jiS8*fffii:l/Tffa;iKMKA I 

L;5^'fo!eittic«nfcAi'&^Rt;^(7)»®*sicM 

[0002] 

im^omm Rmf^i^^mA\'^^tbx\t. ai 

- C u -M g J^'^^f)t'yzL XO^^^^tiX^ 
0. J I sa»cZ)2 0 14'&&, 20 ir-^^, 202 

A^^mm^-^nx^^^^. f^±iBA i -cu-Mg» 

tt?6b. ^^^m\zm\:^xmmm^nrs.^\ ^uxm 
mmvxmmi^mmmt. w\zmmmmQ>^m^ 
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[0 0 0 3] U;0>b;^;$tet9l2Al-Cu-Mg^'&^ 

(st:&ir]) Jnx:5fRi (l:Sibi) 

(ll:;?|pI) izlt^x. :h:m\zm^^t\^^5mm^^vx 

nxa/jit), m-^^^^tbx^K ctizmrnvx^"* 
f«±E^®ftfl:'&«r<i:(i, AiJH3lSRff;:a#f'5F 

[0 0 0 4] COmfXAl-Cxi-Ug^^^O^m^^ 

m^^xi^n^o m^\tj i safeTtii^iB2 014^ 

^OFe^^O. 7%£kT. SififSO. 5-1. 2% 
tcaS^tlTVi^J^^ if*BBB35 5-4 7 3 7 
\t^m^X^^F e^O, 15%eiLT> Sl^O. 1% 

z,t\t. mmibxum<DM^^A\m^^'2-ntr^h 
0xt>r). :i7.h^tf3i^xmmz2,b^\ 

[00 0 5] 

BLXU^nfchOX^-^X. ^WiSPfn^X$>^F e 

i^mr^ z t \z^r)Bmi}\ixmcosT:^mz^\/^xhm 
mzmntcA i - cu-Mg«^^&c;^(os[ii*ft§ 

^ [0 006] 

(DX^tz:^mm\Z^^A I -Cu-Mg5^^^^:^l> 

Cu : 2-7% 

Mg : 0. 2-2. 5% 

Fe : 1. 0%OT (0%«:^^;^it.^) 

S } : 1. 0%&,r (0%^^tU^^) 

docr. Mn, Zr*5^^;TiJ;0 

Cr : 0, 0 5-0. 3% 
4^ Mn : 0. 0 5-0. 8% 
Z r : 0. 0 5-0. 3% 
T i : 0, 0 3-0. 35^ 

^T> i}>^{i^m'A^^2. o%skT\zmmvxu^;z.t 

[0 0 0 7] ^UT±IBAl -Cu-Mgm^^&M?i 

50 t^^mm^m-r:>tvx. :^^m\mmm(Di!^m 
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R^5 (1) 

R^7. 5 ( [Fe] + [S i] ) +2 (2) 

fiL, R : mmommi CC/s e c) 

[Fe], [Si] : A I'&^iJ'OFe. S i (O-^** 

{%) 

f«±i2^^frS: (1) . (2) T^$ns»?lttffii3: 10 
iailC^$tl^in<. [Fe] + [Si] cDMj^^O. 4 
5^^J^T0it« (1) ^\Z^^X. ^Tz [Fe] + [S 
i] omft^O. 4%m(Dt^\t (2) SlCj;oT«^$ 

[0 0 0 8] 

%^xT\zmmvrch(Dr\t. ^m^mfs.'^ctfs.<BM 

i^mi^mmmt^\z\t. ^mmm7m\zm^mm^ 
oi!%mmm^-m^«r^\zmnhxF eRUs i 
^^zmmmt^ z. tf)m!^co:^mx&^ z t ^^^t 
86, ^^m^^^-^^tc. t,r^m\z^m^m,(D 
mM&^y.T\zm^^. 

[0 0 0 9] Cu : 2-7% 30 
Mg : 0. 2^-2. B% 

CuRXfUe\t. Al2 CuMgtV>D 1 am£ilTa)« 

mfimmm^L. ^mo:>\^nzi^t<mt^7t:m 

Tfe^o Cua75t2%*jK*fdiMgg7)^0. 2%*^S 

j5^XttMgfi75it2. bX^m^^t. FeSir/Si^^ 

?^fiaitri:;^D. Wtt^fiT^-Hr^o «eoTCufif3:2 
-'7%35OMgStt0. 2'-2. 5%-T?&<5C^*^£« 
T*^o 40 
[0 0 10] teiCu<OTIS^:bTJJ> J:0»^U<t3: 
2. 5%K±. Mtc»*U<}i3, 5^iJ^±. -;^±IS 

0. 5%K±, Mlt»*U<Jil, 0%J[^±. -*±K 

[0011] Cr : 0. 05-0. 3% 

Mn : 0. 0 5-0, S% 

Z r : 0. 0 5-0. 3% 50 
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Ti : 0. 03-0. 3% 

i>im&.±^±mov^mp^x^^^^t^ct\z^Ki. a 

U;&it)±|H4ao^Jll7C^JiA 1 irfb'&UTO. 1 
-0. 5MnigS<0«Jiftj:«fffl4&€:fl^^T^;i<l:fcJ:D 

a. SeoTCrSttO. 05-0, 3%, MnSfiO. 
05-0. 8%, ZrfiliO. 05-0. 3%, TiS 
f3:0. 0 3-0. 3%<;^«fflF^i:"r§i:i:j&5i^MIT^ 

[0 0 12] t^c T <Dr^tLx]t. xy)itf^v<\t 

0. 0 8%JEil±, »C»^t<«0. 1%£4±, -*^± 
K«»*t<tA0. 2 5%eiT. HIC»SL<«0. 2 

0. l%J[2il±. IE(C»tL<tlO, 2%J^±. -*±^ 
J^»tb<ttO. 6%eiT. MfCjf*b<«0. 5%£il 

[0 0 13] z r <Dymti'X\t. ^K)»^h<m. 

0 8 Minify b<[iO. l%fel±>-*±K&i 

*f*l/<f3:0. 26%&rf. 'S\Z»^b<\tO. 2%&. 
TXS>^. ^TzT I (OT^tLX\t. <fcO»^l/<}^ 
0. 05%£;±. ^\Z»^L<\tO, 07%SK±.-:^ 
±m\t»^L<\tO, 2%SkT. m,\Zif^^h<\tO, 1 

[0 0 14] Fe:l. OXJ^T (0%^t^U\^^) 
S i : 1. 0%UT (O^^fe-^tJ^Vi) 
F e&r;s i \tA 1 )B«|l^lC^#-r^^pJ®:^^#lT$> 

mmn^. ^^rnxuFe^Riss imthizi, o 
%^riTs-tt^t>o(D, 1, ox^mx^t^mmt 
^mmi^i^^-oi^Mizmm^n. mm^mv<i&rt 

[0 0 15] *^HJ(C^^A 1 -Cu-Mg?g'&^lC^ 
um&sr. i}^o^(Di^m^^i)^2, 0%£ilTTab^«^ 

\z}t. &mmx»0ST:^mzh»nft^m^»t 

Tl. 5MmeAT)0^M$b<, 1. OMmiJil.T75^J:0» 

jf?^b<v 1. o%OTT*n^f^Dg^bVi, 
[0 0 16] ±wpfm&i\:^mi^<DWL:K&^t\t. 
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[0 0 17] ±i3^sitfli-&tiiia0g:^fi$&rJf^^J' 

(1) . (2) it 

R^5 (1) TfiO 

5 ( [Fe] + [S 1] ) +2 (2) 10 

fib, R : mmomimm fc/ sec) 

[Fe], [Si] : A I'&^l'CDFe. S i®-&^rsp 
(^) 

[0 0 18] IP^*l!M©A 1 ^^Ttt. SiSiiMffifC 

ttlb-g-ife t S RiyffiS: ^[E b J: 5 t 5 t> ® T & 
0, iffi^frSaiS-rn^FeRUtS i Sr^Wf^^Sf 

[0 0 1 9] «a!SOjll5±ia*#S; (1) . (2) 
3n5»?Haffi«. [Fe] + [SI] <Dmi)^0. 4:% 
UT<Ot^\t (1) S5;CJ;-dT. Sfc [Fe] + [S 
1] omifiO. 4%Q<Dtt\i (2) SlI'icTS^a 

SJjfit-SfcfefcO F e^S i fj:£O^Bl)i^iffitl7cSg<D 
[0 0 2 0] fiSa*^§B®A 1 ^^tt, ifSEfSii^ffl/SlScO 

A 1 ^^sfflv»Ti#^*fl=ic<fc*»»a«TaiK»jss 

ffvv F e&u;s i ^^^-t^^mmt^^^omiz^ 

[0 0 2 1] Sr*^BJ(r«SS^^»{£SWr5A 1 •& 

[0 0 2 2] *^Bj«, aM«®uTi§e.nss(»i»s 
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b. 5l#lSV^T, ^b<«-fi##®oT7!i^6)^WHM 

W(r|^Tb;5:V>5*.i'!gsr^EM'^2IO, MCf&WEEMS: 

[0 0 2 3] tei^MIBE]g&%-r«^, M$&SS!»4 5 0 
~5 0 0'C®fBH*5j!fSb<, 3 0 0~3 5 0'C®ft± 

tfssTii57-r.&;:a:;5<Mtbv». aMfiasT?tta^ 
4-3 ommumoiHm<f)^m^mmm.mzm.:&-& 
;:n*i»MBEjib, su-^MitisuTi^wfflgsff 

0'Ct\Z^-DX. 0. 7~2 0mm@S[CD«»<DA 1-& 
^«lZE®StX^. JET^tbTttS 0%«±*WSb 

[0 0 2 4] !Ksra]EE3S*7t«ftME]iRWmjES^£3fS 
bfcA 1 ^ft:fl;S!lS©«*SI#Anb. S S 

45o~520"c. iasBtrntt i ~ e 

bV\ ^Sijaaro^frirbTBl 6 0~20 O'CONf** 
aK-e8~2 4^Pfl!5W*bK 

[00 25] 

[IIJI««J] 
*JS«S|1~1 5 

^ 1 ic^i-iffii$® A 1 ^^^mmth. mm&mz 

<i;0^ff2 Omm®^»j«ffi^£f^Kb, if^tcS»raE® 
&JilbAJ^5inm®iK$|^bfc. ^Wmnmoi^nm 

sai 2t;/s e cTa5 0. ±ia!ftmEMfflffliiBj!&fi 

gtt4 5 Ot:. , l!*7fiS«3 5 O'Ctr^o/t. ±f3ffi 
tJIC 5 0 O'CT4^M0g(*:fl;i!ia*«bT*®6#An 
&fT*V^ 1 8 0"CT2 4l^ffiCD^i!iaSff;*tJ&. 
[0 0 2 6] C®»[rbT^&A l-&^ffilc:3V^T. * 

ift*SSiJSbT3fi«®ff«SfT)fto;t. iBHeSllctt 
[0 0 2 7] Jt««f!l~15 

^2\Z7r<tmLOK 1 ^^Sm&fflV^T. ^^®*frBl 
ntt«liWi:l^«lCbTAl'&^te&#&. ^3tS!®? 

)gbT!IS®i?«SfTS:^fc. iB^HS2lc#l3-rs. 
[0 0 2 8] ^VcXtmi, 2®Al^&«(i. 
^®?&a)iS«3'C/s e c tbfcfi^WiHSS^iJtl^ei 
tCbT#:fet>®-C»D. Jtl!lE0tJ3~l 30A 

K*v>T^ft*siSbT*e.-f. ittitsii 4, istttie 

fPHbfcfeo-CfeS. 
[0 0 2 9] cn6H:effl®Al^^«ifc:'=>t»T. jtS 
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ttfl:^t»S[Og;'cfiS&W«K>^«:*86Si:*lC. S [0 0 3 0] 

■h sais L/T5fi«©fmaiisff So it. «s*»s 2 \zmn * 
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No. 


Cu 


Mg 


C r 


Mn 


Zr 


Ti 


Fe 


S 1 




mm 

(96) 


IV 1 c 




m 7} 


1 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1.0 


1.0 


100 




400 




2 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


0.8 


0.5 


110 


0 


400 


0 


3 


2.5 


0.8 


0.1 


0.2 






0.3 


0.2 


1.0 


1.0 


no 




350 


0 


4 


Z.O 


0.8 


0.1 


0.2 






0.3 


0.2 


1.0 


l.O 


no 


0 


340 


0 


5 


7.0 


1.0 


0.05 


0.05 


0,05 


0.03 


0.2 


0.2 


0.9 


0.6 


105 




360 


0 


6 


3.5 


0.2 


0.1 


0.1 






1.0 


0.2 


1.5 


2.0 


90 


0 


330 


0 


7 


3.5 


0.5 


0.2 


0.2 






0.3 


1.0 


2.0 


1.3 


90 




340 


0 


8 


3.5 


hO 


0.3 


0.2 






0.5 


0.5 


1.2 


1.0 


110 




370 


0 


9 


3.5 


1,7 


0,1 


0.8 


0.05 


0.05 


0.3 


0.2 


1.5 


1.5 


100 




390 


0 


1 0 


3.5 


2.0 


0.1 


0.1 


0.3 


0,3 


0.2 


0.1 


1.0 


0.8 


110 


0 


400 


0 


1 1 


3.5 


2.5 


0.2 


0.2 


0.2 


0.2 


C.5 


D.3 


1.0 


1.0 


100 


0 


410 


0 


1 2 


5.5 


1.0 


0.2 


0.3 


0.1 




C.8 


0.2 


1.5 


1.5 


95 


0 


410 


0 


1 3 


5.5 


1.0 


0.2 


0.3 


0.1 




0.6 


0.4 


1.5 


1.5 


100 


0 


410 


0 


1 4 


5.5 


1.0 


0.2 


0.3 


0.1 




C.4 


0.6 


1.5 


1.5 


100 


0 


410 


0 


1 5 


5.5 


LO 


0.2 


0.3 


0.1 




0.2 


0.8 


1.5 


1-5 


90 


0 


410 


0 



(*1): kg-ran" 
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No. 


Cu 


Mg 


Cr 


Mn 


Zr 


Ti 


Fe 


S i 






K I c 


m 


Si 




















(urn) 


(%) 


(♦1) 




(m) 




1 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


3 


1.0 


80 


X 


400 


0 


2 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


2 


3.0 


70 


X 


400 


0 


3 


l.C 


1,5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1 


1.0 


100 


0 


320 


X 


4 


8.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1 


1.0 


60 


X 


410 


0 


5 


4.0 


0.1 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


1 


1.0 


100 


0 


300 


X 


6 


4.0 


3.0 


0.1 


0.4 


0.1 


0.1 


0.5 


0.3 


3 


1.0 


70 


X 


400 


0 


7 


4.0 


1.5 


0.03 


0.03 


0.03 


0.01 


0.5 


0.3 


1 


1.0 


60 


X 


380 


0 


8 


4.0 


1.5 


0,4 


0.4 


0.1 


0.1 


0.5 


0.3 


3 


3.0 


80 


X 


400 


0 


9 


4.0 


1.5 


0.1 


1,0 


0.1 


0.1 


0,5 


0.3 


3 


3.0 


70 


X 


410 


0 


1 0 


4.0 


1.5 


0.1 


0.4 


0.4 


0.1 


0.5 


0.3 


3 


3.0 


80 


X 


400 


0 


1 1 


4.0 


1.5 


0.1 


0.4 


0.1 


0.4 


0.5 


0.3 


3 


3.0 


60 


X 


400 


0 


1 2 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


1.2 


0.3 


5 


3.0 


50 


X 


410 


0 


1 3 


4.0 


1.5 


0.1 


0.4 


0.1 


0.1 


0,5 


1.2 


5 


3.0 


50 


X 


390 


0 


14 


4.8 


1.8 


0.1 


0.8 


0.1 


0.1 


D.5 


0.5 


3 


3.0 


70 


X 


380 


0 


1 5 


4.5 


0.8 


0.1 


1.0 


0.1 


0.1 


0,7 


0.8 


3 


3,0 


80 


X 


320 


X 
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hi^tn^m^ 2 %^TT»* c t*^ ^SMtax^o) s T 

[0 0 3 31 JttS«»J(C*JV»TNo. 1. 2ttjiiKi6jS*# 
No. 1 tt^»«<b^»«ll©«:*:ftS*« 



2 /im&jSA. No. 2 \f^mmt^mo»m^m^2% 

^mxmtifii, *>!r««»tt*tffiK No. SttCu 

€f?)«^0Jtl!lE«!|-e*O. fttCSIS*«»l/<®K No. 
4ttCuS*«#a^a«^®Jtli!«»J. No. 6ttMgS*» 

S**2/im£i@^T)ffi:^-C$>0, «Jft)O^U<ffiVi. N 
0. 7ttC r, Mn. Z r&tXT 1 ©SA^VJ-fn-b^i^ii 
SO ^««^®lt«W-e»»3, eftlC«e<&. No. 8~1 Itt 
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(6) 



7-252574 



m^^b<&^\ No. 12, 1 3 

ttlC^LVio No.14, 1 5tiS£*(DA l^^r*?). 



UK 

[00 34] 



10 



10 



mi^^^2%^Tf\zmmLX^^^(DX. A1-Cu-M 
$1!-^;i^:;«/tT^, WtttCflinfcAl -Cu-Mg*^ 

mu :^^m<Dn&:^m\z^^^rm^^^n^imm^ 









20 


» 

li 




1^ 


15 


CO 










10 


>i 




& 






64 


R 





[01] 










4—1 1 1 1 ■ 1 1 1 





0.4 1.0 2.0 

[Fe] + [Si] (K) 
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